Voice over IP (VoIP) is a disruptive technology that can be considered a menace to current circuit-switched telephony operators. This paper studies the regulation that affects VoIP technology in Latin America. In order to carry out the analysis, the "motibility" framework developed by Anthony, Roth and Christensen was applied. In all the countries studied it was found that the incumbent operators do not have the motivation to deploy VoIP services because they are already offering voice services by means of their deployed circuit-switched telephony network. The paper mentions a few recommendations that could be helpful to motivate operators to deploy this technology.
Introduction
The way communications take place in our world has dramatically changed throughout the years. Lately, IP networks have been growing and settling down, which enables companies and households to use the Voice over IP (VoIP) technology. At first, VoIP had many disadvantages, such as voice quality, security, and availability problems, which made it unattractive for residential and business users. Nowadays, VoIP is gaining a stable position in many countries, which leads to think it is important to voice and data convergence. People in many countries have started looking at VoIP as an alternative to traditional telephony services. For companies, it represents saving inner communication costs and increased market competition. Another characteristic of this technology is that it can threaten the incumbent by allowing a different operator to enter the market and get positioned in it. In Latin America, the incumbents dominate the communications market, and VoIP could challenge their business models by allowing users to have options instead of having to deal with a monopolistic figure. There are several VoIP operators that offer services in different countries in Latin America, although the service is not very common yet.
There have been a few studies about VoIP in Latin America. For example, (Swain, 2006) presents regulatory scenarios in different countries and describes how operators (both established and new) could face challenges and opportunities.
The objective of this paper is to analyze VoIP regulation in Latin America. The following five countries were studied: Argentina, Brazil, Chile, Mexico and Peru. In order to understand the current position of the incumbent operators regarding the VoIP technology a framework developed by Anthony, Roth and Christensen (Anthony, 2002) was applied. This framework helps categorize each country according to its characteristics and suggests regulatory actions that would help incumbents to reach a point where they are willing and able to provide VoIP services.
The paper is organized as follows: Section 2 describes the Analytical Framework used, whereas Section 3 contains the country cases. In this latter section an analysis of the countries' characteristics in terms of VoIP is presented, making a differentiation between ability and motivation, which are the main aspects to take into consideration for the analysis. Afterwards comes the location of each country in the model's framework. Finally, Section 4 addresses the conclusions and recommendations.
Analytical framework
Since the late 1990s it was recognized that the IP protocol would be the dominant technology for networks (Mueller, 1999) . There are many reasons why this is the case. First and well known is the considerable price difference that exists between telephony via traditional carriers and telephony using a VoIP provider. This is evident for both residential users who can save upwards of 75% on their long distance calls in addition to the added value added services such as call conferencing and caller ID that come bundled with a package. Second, there are business benefits for the ability that this technology gives at the moment of integrating data and voice networks (Thomsen & Jani, 2000) . The success of this technology, as described by Werbach (Werbach, 2005) , goes beyond these two elements: companies can use VoIP to improve productivity, improve customer service, built their brand names and support strategic planning operations.
Today, in spite of the great progress that this technology has made, there are still important deficiencies that have to do primarily with quality of the voice reception. This will nonetheless become a problem of the past. Efforts are being made to improve QoS for this service (Takahashi & Yoshino, 2004) . The enormous progress and awareness of the capabilities of this technology were the drivers of the growth in the number of subscribers in all the different modalities of the service. For example, Skype, a service that allows people to make calls for free using one's computers, made 7 million dollars in 2004 (Weyer, 2005) and it has been projected that by 2008 there will be 18 million subscribers just in the US (VoIP Subscribers (Fast Facts)(Brief Article), 2005).
VoIP, in all its modes, is a technology that can be considered disruptive. A disruptive innovation can be described as a technology, product or service that comes to dominate the market and eventually replaces the existing leaders (Christensen, 2000) . One of the significant characteristics of a disruptive innovation is that often these technologies exhibit inferior features and quality which may in turn lead to prices that are lower than those of products or services currently in the market. Because of this they are not appealing to the mass market, and existing players are often unable to respond with a similar offering; they don't want to jeopardize their revenue stream or customers with an unproven technology.
According to Scott and Christensen, for an innovation to be considered disruptive, it needs to pass several tests that correspond to a series of questions (Anthony, 2002) . First, the innovation has to have an opportunity to grow outside of the mainstream market and establish a "beachhead in a niche of the incumbent's market. Second, the innovation has to be able to improve its physical limitations and its economics to be able to attract customers; and third, the incumbent should find it difficult to respond. Based on these three characteristics Scott, Roth and Christensen define a disruption as a "technology or business model that an incumbent is unable to mount an effective competitive response against resulting in a loss of significant market share and dramatic changes in the competitive landscape of a market or industry" (Anthony, 2002) .
At the time Christensen wrote his book he assumed that a given innovation will only affect a single industry. This is clear by the examples that are mentioned in the book such as disk drives and mainframes to PC, for example. However in the advent of convergence the impact of one innovation is no longer constrained to one industry. We are now seeing how one innovation can have different effects on the different industries that currently dominate the market. VoIP is one of those technologies. While the traditional telecommunications operators will not be able to respond without loosing at least significant revenues, there are other large players in related markets for which this technology is an opportunity. We are of course referring to the cable TV and for some countries the Electric Utility Companies. In addition to these two there are also entrepreneurs who, taking advantage of the broadband infrastructures already in place, are offering software communication products like Skype to provide voice type services.
This technology has such great impact on the industry that regulators are now facing the great difficulty of trying to determine if they need to regulate it, and if so, how. There are several factors that make regulating this technology particularly difficult. First it affects large players YES NO with opposing views on the issue. This means that regulators or policy makers will face significant pressure from the most affected players to try to reduce or delay the impact. As stated by Afhua (Afuah & Tucci, 2003) , companies that face these threats will try to defend their position by delaying the use of the technology. In addition, because this technology offers basically the same product as traditional telephony which is heavily regulated, these entities are now facing such considerable challenges that they are almost being forced to rewrite their telecommunications laws (Vaida, 2004) .
Given the difficulties that regulators face, there is thus a need to find tools that can help these decision makers to determine the best way to regulate the service or more appropriately a converging set of industries. Recently, a paper by Anthony, Roth and Christensen attempted to do just that (Anthony, 2002) . In this paper we use such a framework to help understand the decisions that regulators are making with respect to Internet telephony in their countries and provide some greater detail to the external forces that they identify, but for which they provide little detail.
The framework, which they quaintly named "motibility", has two forces: motivation and ability, thus the name. In this section we present the original motibility framework but expand on the role of the external factors to help us understand how regulators can use those circumstances to try to modify the behaviour of the incumbent players to embrace and improve the innovation. The motibility framework is presented as a matrix that has two axis (see Figure 1) . The horizontal axis represents the ability of this company/industry and whether it has the resources to move towards the optimal business conditions. The vertical axis presents the motivation of these players to adopt or not a technology. Based on these two elements Scott, Roth and Christensen identify four scenarios. 
YES NO
The ideal scenario, which they called the panacea, represents the optimal market conditions where there is great dynamism, innovation is taking place, competition is healthy and the industry in general is evolving profitably. It is clear that in the context of VoIP there are players that are in the panacea box such as those new entrants like Skype, Vonage and even Cable operators for which this technology is an extension of their business.
The worst scenario, the dilemma, arises when a company/industry does not have the resources or the motivation to adopt the new technology. This is sadly the situation of many incumbent operators in Latin America, particularly those that are still government owned. It will be particularly difficult for regulators under those circumstances to be able to make a decision given that they do not want to adopt a technology which will significantly reduced public revenues.
Many private incumbent telecommunications operators in the world fall into the ineffective incentives quadrant, where they have the resources but do not have the incentives to adopt VoIP. These are carriers that are being extremely cautions about the way they implement IP. It is clear that most of them already use it for their long haul transmissions because it makes the use of the network much more efficient. These operators find it difficult to respond to the pure VoIP providers because they have much to loose if they do so.
The last quadrant, the need for resources, represents those companies that would like to be able to adopt the technology but lack the resources to be able to do it. In the case of VoIP we will see that obvious new entrants are electrical power companies, whose networks reach every house and business. In this case the resources are in the form of other alternative technologies that would help them to overcome the power emissions problem that they face if they try to use power lines to transmit data.
For the purpose of this analysis the motibility framework will be focus on traditional incumbent telecommunications operators given that it is this sector for which regulation needs to be defined.
The external factors associated with the motivation elements of the framework relate to the size of the VoIP market, the demand conditions of the potential users and the level of competition.
If the market is large and even if it loses revenue, the size of the market and the opportunities that can be opened with the new technology can help to overcome the loss of revenue. With few exceptions, Latin America is a relatively depressed market. This is due to the fact that the income per capita and the affordability levels are low. For some countries like Mexico and Brazil this weakness can be overcome through volume but for many other Latin America countries this is not the case.
Demand can be a limiting or a fostering factor. If a market has an abundance of technologically sophisticated users, the traditional carrier may be forced/motivated to introduce the new technology. Unfortunately for most of the region there is limited access to computers which make large segments of their population technologically or digitally illiterate.
The factors that affect ability are the VoIP Regulatory Framework and elements such as Universal Service, Numbering and Emergency Numbers and Infrastructure related to VoIP.
There are many companies that would like to be able to make the transition to IP and offer triple play services. For many of these companies the main problem is the large amount of resources that will be necessary to upgrade or make adjustments to their current networks to be able to offer these services. This is mostly the case of cable TV, electrical power and potentially satellite operators which already offer video and data.
In this case the regulation that affects motivation relates to the type of norms that prevent or forces a carrier to do something specifically. For example, carriers were forced to unbundle their infrastructure. Under such incentive many operators had little incentive to upgrade their networks and offer more sophisticated or advanced services. In many countries like Argentina, for example, the telecommunications carriers are not allowed to enter the video distribution business. This could then make them less cooperative towards its competitors and delay the adoption of IP in theirs and other's network.
There are multiple standards that need to be established for some of the players to be able to enter the market to provide VoIP. First for mobile carriers greater spectrum is necessary and these along with the traditional wireline counterparts have little incentive to offer VoIP. Electrical power companies need to find a technology that solves the problem of power emissions and although not crucial for these players an integration between the traditional phone numbering system and the internet address domain name would further the capabilities of this technology and the potential attraction of more players.
The existing information infrastructure is critical for some VoIP providers. In a country that is dominated by narrow band networks, VoIP is an impossible offer. Given the time sensitivity of voice only broadband networks are able to carry this service. This is thus a key resource for competitors. Similarly, for some type of VoIP offerings the spread of computers is another key resource. While it is true that there are still many households in Latin America that do not have a computer it is also true that more and more countries have internet cafés or telecenters where voice communication is possible.
Finally, as can be seen from the picture, regulation is listed as both a motivation and a facilitator. In this case the relevant regulations are those that affect the resources of the incumbents or of the competitors. Access to numbers is a key resource for VoIP providers, access to other carrier networks is another key resource and spectrum is also an element that would affect the entrance of competitors to the wireless space.
In the next section we describe the circumstances that prevail in each of five countries and the type of responses that they are adopting to move the industry towards the panacea.
Country Cases
This section analyses five countries in Latin America within the context of the theoretical framework. Because VoIP has the greatest impact on the fixed line operators, we focus on that segment of the market for this analysis.
Argentina
The Communications Secretary (SECOM), the National Communications Commission (CNC) and the Consumer Defence Secretary are the three organisms that regulate telephone and Internet services in Argentina. The SECOM is in charge of helping the Executive power to propose, elaborate and establish telecommunication policies, as well as proposing their regulatory framework. It also establishes competition rules and it defines user rights and duties. Its goal is to study and update policies, according to what is happening around the world.
The CNC is the regulatory agency in charge of controlling the spectrum, telecommunications and postal service, and applying sanctions when the regulatory framework gets violated. It is also in charge of helping the SECOM to develop and update telecommunication plans, and general rules for each service. This commission represents Argentina in international events; receives instructions and works based on the SECOM, although it is a decentralized organism. It is subdivided into sections in charge of Control, Regulatory Aspects, Postal Service, Engineering, Administrative Aspects and International Relations.
Ability
A1.-VoIP Regulatory Framework: Regulation in Argentina considers IP as a mere way to offer telecommunication services, such as telephony in the form of VoIP, thus there are no legal barriers that impede market access or any plans to regulate different types of the service. Any provider is free to offer telecommunication services with different technologies and network architectures, based on the network neutrality principle. It is also considered inconvenient to limit VoIP services to those who run over the IP network, without connection to the PSTN (Comunicaciones) . A specific resolution states that VoIP services are free to compete in the market, and there are no efforts to regulate or impose restrictions on it (Comisión Nacional de Comunicaciones, 2000) .
Any operator who wants to offer VoIP needs a Unique License (Comisión Nacional de Comunicaciones) for Telecommunications Services, which covers all telecommunications services, independently of the technology and network infrastructure used. Unique licenses are granted on demand, without time limit, enabling providers to offer any kind of telecommunication service, whether it is national, international, fixed, mobile, etc. It does not guarantee, however, availability of means necessary to provide each service. Internet Service Providers (ISPs) need a value added service license to operate, and have to pay interconnection rates to local telephone companies. It is specified in regulations that there is freedom between the parties to agree on the interconnection fees. Service providers have to negotiate their interconnection agreements with the incumbent operators. Neither the CNC nor the SECOM get in the way of these discussions. The foreign investment policy is liberal and there are no distinctions between local and foreign companies.
According to the network neutrality principle, there are no regulated technological standards or protocols for VoIP.
A2.-Universal Service: According to the 764/2000 Decree (Comisión Nacional de Comunicaciones, 2000) , any telecommunication service provider has to contribute to the Universal Service Fund (Fondo Fiduciario del Servicio Universal, FFSU) with 1% of their revenues (International Telecommunication Union, 2006) . A provider offering any kind of telephony services in areas where telephone density is less than 15% is not obliged to contribute with USF fees, and incumbents have a single obligation over basic telephony services.
A3.-Numbering and Emergency Numbers:
There is no specific numbering plan for VoIP. Some companies such as DIGIVoice offer the DID (Direct Inward Dialing) service, which is a PSTN number. Every call received in this number will be considered local and redirected to the user, even if the user is in other parts of the world. Since VoIP services may use traditional numbering through DID, they must fulfill the requirements of a communication service, providing emergency service numbers, guides, free customer service number and QoS, among others. In practice, not every provider meets the requirements.
A4. Because VoIP is cheaper there is a high probability that households will want to switch to this service. If this is the case the technology cannibalizes current services offered through the fixed infrastructure and unless these carriers find additional value/revenue from VoIP they may feel reluctant to upgrade their networks to IP and pass the savings to their customers
Analysis
The incumbents are comfortable offering services they have been offering for years. Most of the conditions necessary to offer VoIP services already exist, but the main cause to prevent it from happening is the lack of motivation. The incumbents can use their already deployed networks and because of network neutrality they can take advantage of the license they already have to operate. They have no need of getting into agreements to interconnect and must not follow any specific standard. It can be concluded that incumbents are located in the fourth quadrant of the motibility framework, looking for the profit that will motivate them to offer VoIP.
The governmental institutions do not forbid the deployment of VoIP but, on the other hand, they do nothing special to promote the VoIP technology.
Brazil
In Brazil, the regulating organism is the National Telecommunication Agency (ANATEL). The communications Minister is in charge of making public policies in order to provide democratic and universal access to every service. Along with the Telecommunications Secretariat, it establishes policies, objectives, goals and rules, as well as supervises ANATEL's activities. ANATEL is able to implement national telecommunication policies, install or eliminate services in public regime, handle radio frequency spectrum, solve conflicts between service providers and protect consumers' rights and duties, establishing prices for each service (as long as it is public). Every rule ANATEL elaborates has to be justified and be submitted to public consultation. There is a telecommunication control fund, called FISTEL, which is in charge of the agency's financial independence. There is also a Board integrated by the Congress, a representative of the Executive and society in general.
Ability
A1.-VoIP Regulatory Framework: Brazil has no specific regulations or legislation for VoIP services although it is not illegal to provide them. A company might be considered a Telecommunication Service Provider (TSP) or a Value-Added Service Provider (VASP), based on the Brazilian General Telecommunications Law (July, 1997). The difference is that a VAS is not considered a telecommunication service but an activity that adds new capabilities to that service, such as access, storage, presentation, movement or retrieval of information. Providers of VAS are labeled as users of a telecommunication service with rights and duties inherent to that status.
The Telecommunications law and the category each company falls into, are independent of technology; differentiation is rather associated with the transmission, emission or reception concept. To enter the market, an operator needs a Multimedia Communication Services (SCM) License, which allows the transmission, emission and reception of multimedia information and is not limited to voice services. As technology has nothing to do with VoIP services, TSPs are subject to traditional telephony obligations.
ANATEL divides VoIP into the following three classes that determine whether a service license is needed to operate, along with the operator's rights and obligations: VoIP operators are not obliged to offer emergency services.
A4.-Infrastructure:
The trend is for VoIP services to grow, especially with projects that plan to deploy the WiMAX technology, although a survey made by NIC.br, showed that more than half of Brazil's population has no Internet access, with only 14% of Brazilian homes having that privilege (CGI, 2006) . Most of them, around 25%, live in the southern part of the country, while on the northern region only 8.5% of the houses have an Internet connection. It is noticeable that, according to this survey, about 56% of the Brazilians has never used a computer, and that 65% of the entire population has never entered the Internet. According to a study made by the Yankee Group, broadband market will grow and by the end of 2007, 5% of the country will have broadband service.
Motivation
M1.-VoIP Market: Many telephony service enterprises offer VoIP because it is profitable. Two of the incumbent operators, Telemar and BrasilTelecom, are currently offering VoIP residential services. As other telecom companies started offering VoIP services, specially in the longdistance market, the incumbent operators were motivated to enter the VoIP market. In terms of reality, Brazil has the largest number of VoIP users in Latin America, since it has the largest number of Internet users in Latin America. It is one of the top five countries in the world communicating through Skype. A study made by the Yankee Group shows that one of each four brazilian corporations uses VoIP (Trope, 2005) .
If a foreign company wants to offer VoIP in Brazil, it can a) open a company in Brazil and get a license from ANATEL, or b) form a partnership with a Brazilian company that has a license. There are US companies offering VoIP services. Skype has partnered with Transit Telecom, which is an operator authorized to offer voice services to the corporate market. Telefónica provides VoIP as a strategy to promote broadband services.
The incumbent operator BrasilTelecom is the first Brazilian telecom attending every market demand with convergent solutions for fixed and mobile telephony, data, national and international long distance calls and broadband Internet access. After a year of operation, it surpassed 1.7 million mobile customers, earning the first place between its competitors and reaching 15% of corporative market, which is the most profitable segment of the mobile market.
BrasilTelecom started offering VoIPFone (BrasilTelecom) the last months of 2005. VoIPFone is a virtual phone that can be used from any part of the world to make or receive phone calls, which will be charged as if the user was in its hometown, or the city the VoIPFone number belongs to. The company offers two ways to receive the service, one is using a Softphone (software for the computer, simulating a telephone) and the other one is buying an adapter for the conventional telephone, so it can work as a VoIP phone. Amongst the services offered when using the Softphone are: sending online messages to other VoIPFone users, ability to see who is online, automatic redial, caller ID and recording calls. It also comes with different "smart" services without charge: Call waiting, Caller ID, Follow me, Virtual Secretary and Softphone conference. Table 2 .
M2.-Affordability: According to CEPAL's 2005 information (CEPAL, 2006), the income distribution in Brazilian homes is as shown in
11.9% of total income 18.5% of total income 25% of total income 44.6% of total income Calls a customer originates are only be tariffed when they last more than three seconds. Calls a customer receives from fixed lines (calls he will have to pay for) will be tariffed only after receiving authorization for completing it and if its duration is superior to six seconds. There is no monthly fee for calling cell phones, since they are tariffed on a minute basis. Calls originated to a cell phone are tariffed only if the call lasts more than three seconds. Received calls request authorization for reception (in case the call is being charged to the receiver) and are tariffed only if they last more than six seconds.
M3.-Level of competition:

Analysis
Two of the incumbents, BrasilTelecom and Telemar, offer VoIP services. Even though there is no service regulation, the companies have an operating license and meet the requirements of traditional telephony, such as contributing to service universalization. Some incumbents are offering VoIP services at both residential and business levels.
In Brazil there is a clear VoIP services definition, distinguishing amongst those between two computers, those restricted to private networks and those interconnecting with the traditional telephony network, either with a generating or an ending call. A license is needed for any of the last two classes.
Even though a few incumbent operators offer VoIP services, they still do not seem too enthusiastic at the moment of deploying this technology. Therefore, the incumbent operators are not in the panacea quadrant and are in the fourth quadrant of the motibility framework.
Chile
Chile's regulating organism is the Telecommunications Subsecretary, SUBTEL, which depends on the Telecommunications and Transports Ministry. There is a Telecommunications Sub secretary, head of the entire institution, as well as subdivisions that take care of management, legal matters, regulation, concessions and information access. This organism controls, promotes and develops Chile's telecommunications, in order to transform information technologies and telecommunications into economic and social benefits for the country.
Ability A1.-VoIP Regulatory Framework:
In 2004, SUBTEL launched its first public consultation about VoIP services and regulation. In 2006 SUBTEL was planning a flexible VoIP regulatory framework that allows the offer of voice telecommunication services through the Internet, as well as providing users with telephone numbers, QoS and other advantages. In December 2006, SUBTEL launched a public consultation (SUBTEL, 2006) about this regulatory framework, identifying every aspect to be included in the regulation. The main points stated in the consultation were the following:
• VoIP service providers must guarantee service availability and quality to all users, informing them about minimum requirements to meet the offered standards.
• Only IP to PSTN (or vice versa) communications will be subject to regulation.
• Connections between the PSTN and IP will be guaranteed. Interconnection fees will be covered by the VoIP service provider. • Users will freely decide which long distance carrier to hire.
• VoIP users will be able to enable or suspend complementary services connected to PSTN concessionaries, as well as to block access to mobile and national or international long distance calls.
• Users that want to subscribe to VoIP services will need to acquire Internet access on their own.
• VoIP providers must grant free access to PSTN emergency services.
• SUBTEL will assign numbering to ensure communication between the PSTN and VoIP users.
Since VoIP will be considered a public telecommunication service, it will need a concession and will be subject to interconnection, tariffication and numbering norms (Bozzo, 2007) . The concession will be granted for 30 years (with renewal privileges) and will be subject to more flexible norms than the ones applied to public telephone service concessions. However, long distance telecommunication services need a different type of concession and VoIP providers would need both. If the service does not intend to interconnect with the PSTN it will be classified as a complementary service and it will not be regulated.
A2.-Universal Service:
The Telecommunication Development Fund (FDT) works in Chile to promote Universal Service, although there are no established rules that force operators to contribute to this fund. Service providers pay taxes and for the right to use the spectrum, if applicable. The money is transferred to the government and it is not used in any specific sector.
A3.-Numbering and Emergency Numbers:
It is not yet defined, but the regulatory framework will establish a non geographical numbering plan, so that any user keeps the same phone number, regardless of the location. Telephone directory provision will not be mandatory. The same WIP Chile report describes that people accessing Internet from home spent around 7.7 weekly hours online, while people accessing from schools spent 1.9 weekly hours, and people that access from their jobs spent around 3.7 weekly hours navigating.
In 2005 there were 211 telephone main lines, 172 Internet users and 141 personal computers per 1000 people (World Bank, 2005) .
Motivation
M1.-VoIP Market:
In Chile, Telefónica CTC is the incumbent. RedVoiss, on the other hand, is one of the biggest residential and business market VoIP providers in Chile (RedVoiss). It offers good QoS and competitive tariffs. Communication between RedVoiss users is free, disregarding the user's location. Their service scheme is similar to others: the user needs broadband access and a softphone to communicate at the moment of using the PC. A traditional telephone adapter is also available.
M2.-Affordability: According to a survey (Planificación, 2006) , the first decile has 1,2% of the total income of the country, whereas decile number 10 has 38,6%. In November 2006, this meant an average income of $16,84 for decile 1 and $884,96 for decile 10.
According to the World Bank, the ICT expenditure in 2005 was 6.1 (% of Gross Domestic Product) (World Bank, 2005) .
M3.-Level of competition:
Companies are migrating to VoIP due to its multiservice protocol characteristics. In 2005, RedVoiss decided to sue Telefónica CTC because it considered that Telefonica CTD had been blocking VoIP access to ISPs that run over a platform called Megavía. Megavía is a service that offers connection between the user and its ISP, using Telefónica's DSL networks. The ISP is in charge of delivering bandwidth to the user, not Telefónica. Telefónica was fined and was forced in 2006 to facilitate VoIP to their customers and stop blocking these services, after being proved that they were blocking VoIP development. 
Analysis
In Chile, a VoIP regulatory framework will probably be enacted soon. According to the VoIP services classification, it was determined to regulate only those services interconnecting with the PSTN. Interconnection between VoIP and PSTN operators will be mandatory. Several companies disagree with this proposal and with the fact that VoIP is considered a public telecommunication service and needs a license to operate. Numbering will provide users with a single telephone number and emergency services access will be mandatory. The incumbent does not offer VoIP. Even though Chile is the most advanced country in Latin America when it comes to regulation, the incumbent has no real motivation to offer VoIP services, since the incumbent would compete against itself. The incumbent operator could probably face a strong competition from VoIP operators. It is clear that the incumbent operator has the ability to deploy VoIP services. However, probably it is not strongly motivated because VoIP operators of the competition will offer more or less the same services that the incumbent is already offering through its PTSN network. Therefore, the incumbent is located in the fourth quadrant.
In this case it would be necessary to wait for the evolution of the market. If the incumbent is not interested in offering the VoIP technology and the operators from the competition offer VoIP, then there is a fair competition of technologies.
Mexico
Mexico's regulating agency is the Federal Telecommunications Commission, COFETEL, which is an independent agency of the Telecommunications and Transports Ministry (SCT). COFETEL was established in 1996, with the goal of defining technical plans and standards; promoting projects and human resources; issuing recommendations regarding licenses; planning of frequency spectrum and management of satellite communications; supervising interconnection and certain tariffs; and monitoring compliance of conditions established in the license titles (Diario Oficial de Mexico, 1996) .
Ability
A1.-VoIP Regulatory Framework: There is no specific regulation for VoIP, although it is established that telephone services, whether they are local, national or international long distance, can only be provided by authorized operators with a concession. Local and long distance services are offered only by licensed companies, authorized by the SCT, based on the Federal Telecommunications Law (Jalife, 2004) .
Regarding IP, there are no standards, since the COFETEL promotes the users' rights to hire any service and subscribers can freely choose.
A2.-Universal Service: Even though there is not a concept in the traditional sense of "Universal Service Fund", there exists a "Telecom Social Coverage Fund", whose resources have come in the past from the government budget, but whose future is uncertain. Other than that, specific coverage and investment obligation are defined on a case-by-case basis, and established in each operators license title.
A3.-Numbering and Emergency Numbers:
Since there is not a VoIP specific regulation, there is no numbering scheme for VoIP in Mexico and no emergency services offerings.
A4. 
Analysis
The incumbent in Mexico is also in the fourth quadrant, lacking motivation. In this country it is illegal to offer any telecommunication service without the corresponding authorization or registration. Some operators are starting to offer VoIP for the business market, taking benefit from the services' growth in Mexico. Operators are not forced to offer emergency services or to contribute to Universal Service; they only cover their license commitment.
There are big companies that are offering residential and corporative VoIP services, but they can not compete with the incumbents' prices. to motivate them and generate movement towards the panacea quadrant, VoIP could be considered an emergent technology, e.g. QoS and Emergency numbers requirements should not be so strict.
Peru
Peru's regulating organism is the Private Investment in Telecommunications Supervising Organism (OSIPTEL). Its mission is to promote public telecommunication service development because they benefit society, promoting market competition and universal access to the telecommunication services, protecting user's rights. It is technically, economically and administratively independent from any other organism or agency.
Ability
A1.-VoIP Regulatory Framework: OSIPTEL considers VoIP to be a technology, not a telecommunication service, so it is not regulated (Regulatel, 2002) . Public telephone service provision is allowed only after getting the corresponding license. Internet is considered a VAS, and since VoIP allows users to transmit information through the Internet, it receives the same treatment. This type of service is authorized by the Transport and Communications Ministry, and the technology used by each operator to provide the service is not taken into consideration.
OSIPTEL recognizes network neutrality, non-discrimination, free market access and competition to ensure equal rights amongst service providers.
In January 2007, OSIPTEL stated that no operator was allowed to block or limit access to any applications that allow the use of VoIP (OSIPTEL). It is in constant revision of regulatory options, but is not prone to adopt norms that limit operator's capacity to compete against the incumbent, Telefónica. The policy consensus is that commercial exploitation of VoIP should be regulated, for calls that initiate or end in the PTN. In practice, there is no specific regulation regarding this. This approach provides a level of certainty to encourage new entrants to the market and also leaves room for further policies concerning VoIP. This is encouraging since VoIP allows for reduced costs for new long distance entrants. In some countries, regulation is based, for example, on the type of service or its quality. VoIP impacts universal service schemes, depending on how it is financed and defined and whether or not VoIP and conventional telephony are considered equivalent. 
M3.-Level of competition:
The incumbent offers VoIP basically in the business sector.
Analysis
In Peru VoIP services are not regulated, since they are considered value added services. The incumbent operator Telefonica has the ability to deploy the VoIP technology, but it is not motivated to offer this technology.
Maybe it could be convenient to offer incentives so that other operators could deploy VoIP services, specially in rural areas. These incentives would consist in a more easy deployment of a VoIP system: the QoS of the voice should not be so strict as the quality of the voice in a PSTN network and the emergency numbers should not be mandatory at all the locations.
In can be concluded that the incumbent operator in Peru is in the fourth quadrant, with resources but no motivation.
Similarities and Differences
After analyzing the five countries, it is possible to locate each one in the motibility framework. Just for illustrative purposes the relative position of every country is shown in Figure 3 . The similarities and differences between the countries are described below. 
Similarities:
1. The five countries are located in the ineffective incentives quadrant. In every case, incumbent companies lack motivation to offer VoIP services, since they have already deployed a circuit-switched network to offer the voice service, and it is not clear whether it is profitable for them to offer VoIP services at this point in time. 2. In the studied countries VoIP services require a license or concession to be offered. 3. No country has established yet a specific numbering VoIP scheme.
Differences:
1. Chile is the only one of the five countries in which a specific VoIP regulatory process is taking place, specifically for the type of VoIP service that interconnects with the PSTN and that will be treated as a telecommunication service. 2. Unlike Brazil and Chile, where different VoIP types are considered, in Argentina, Mexico and Peru no VoIP types were defined. Brazil and Chile present VoIP classification in the following three types: a. VoIP that does not interconnect to the PSTN, calls are originated and finished in a PC. This type is not regulated in both countries. b. Restricted VoIP, used in corporate networks, isolated from other telecommunication services. Brazil requires a license to operate, whereas in Chile it is not regulated. c. VoIP that interconnects to the PSTN, for which is necessary a concession.
Regulators in Chile pretend to create a different license for traditional telephony services, in order to have more flexibility. Long distance operators would need to obtain two licenses. 
Conclusions and Recommendations
In this paper the Motibility Framework was applied to understand the position of incumbent operators regarding the use of VoIP in Latin America. The VoIP market in Latin America is developing. The Motibility framework does not pretend to be a unique solution to the regulatory problem, nor a recipe that applies in the same way to different cases, but a guide to identify the the main problems and offer solutions to achieve results. It was found that in all the countries studied the incumbent operators do not have a great motivation to offer VoIP services because their business model is based on their already deployed circuit-switched telephony network.
Of the five countries studied, Chile is ahead, following a process that started in 2004. Chile's regulatory proposal could probably be ready by the end of 2007. Chile is followed by Brazil. Brazil is not in the process of defining any specific regulation for VoIP, but they have a service classification and impose obligations to those interconnected to the PSTN, by means of a license. Argentina, Mexico and Peru have a similar case: a license is needed in order to offer VoIP services but apart from this legal aspect, the governmental institutions do not seem to do nothing to promote the deployment of VoIP. In Argentina, no attempt to regulate VoIP has been done. It is required that operators obtain a license to provide the service, so it is assumed that every communication service obligations will be met. Peru's situation is similar since they only need a concession to offer the service, and there is no specific regulation towards it. It might be possible that if Latin American countries do not define a regulatory framework on time, companies will lose revenues and the possibility to create innovative processes.
If the governmental institutions would be motivated to promote the deployment of VoIP, they could classify it as an emergent technology. There are a few points that could be defined by the government or the telecom regulator: A numbering plan could be defined that takes into account the location particularities of the VoIP system, because VoIP users are not always located in the same physical place. The numbering plan could also consider the current technical difficulties of offering emergency numbers through a VoIP system. Moreover, interconnection aspects should be defined so that VoIP operators do not have limitations at the moment of interconnecting their networks with data or PSTN networks. On the other hand, in rural areas with energy limitations it is difficult to offer a telecommunications service that can work 24 hours per day. Perhaps in these areas telephony operators could be allowed to offer a telephony service with different quality requirements. Thereby, VoIP services could also be used in these zones.
Nowadays many users are working with telecommunications services that are based on IP technologies. Over time incumbents will have to migrate completely to IP-based technologies.
The question is when they will take this decision so that their current business models, in many cases based on their already deployed circuit-switching voice networks, are not threatened.
